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A trade-off between fecundity
and life expectancy is
fundamental to most theories on
the evolution of life histories and
ageing. In fact, sexual
reproduction has been shown to
reduce lifespan in a large number
of species across all biological
taxa [1]. The only exception
known thus far are eusocial
hymenopterans, with reproducing
queens usually living much
longer than the sterile workers
[2]. Here, we show that in a
eusocial mammal, a nearly
identical life history has evolved.
Among mammals, eusociality
has evolved only among the
subterranean African mole-rats
(Rodentia: Bathyergidae), namely
in the naked mole-rat
Heterocephalus glaber [3] and
several species of the genus
Cryptomys [4,5]. Eusociality in
mole-rats is characterized by
monopolization of reproduction
by few individuals (usually a
single breeding pair), monogamy
of the breeding pair, long-lasting
philopatry of the offspring
resulting in an overlap of adult
generations and cooperative
brood care [3–5].
Social mole-rats are known for
their remarkable longevity, more
than 25 years for naked mole-rats
[6], but a thorough study
comparing ageing rates of
breeders and non-breeders is still
lacking. Using long-term
breeding data (1984–2005) of
Ansell´s mole-rat Cryptomys
anselli, we compared life
expectancy of breeding and non-
breeding animals held in
captivity. Due to strict inbreeding
avoidance [4], adult offspring
remained reproductively
quiescent unless removed fromtheir colonies and paired to an
unfamiliar mate. This held true
also when one or both breeding
animals died. Thus, reproductive
division of labor was clear-cut in
our experimental stock, allowing
assignment of each individual to
either the ‘breeder’ or ‘non-
breeder’ group.
Both male and female breeders
lived approximately twice as long
as non-breeders. No difference
was found between the sexes in
either reproductive caste. With
the exception of a single female,
all breeders reached an age of at
least 6 years, irrespective of sex.
The oldest female breeder was
14.9 years and still alive at the
end of data collection. The two
oldest male breeders reached
ages of nearly 20 years. In
contrast, in the non-breeder-
group, deaths occurred at a
constant rate after reaching
maturity, and so far all non-
breeders died before their 8th
birth date (Figure 1).
This pattern was not caused by
intrinsic quality differences
between breeders and non-
breeders which might have
resulted from an unintended bias
towards high-class-individuals
during the selection of breeders.Our pairing scheme was
determined by the availability of
unfamiliar mates of similar age
rather than by any other factor,
and neither female nor male
future breeders grew faster than
non-breeders in their juvenile
phase (Figure 2A).
Breeders and non-breeders
differ in mean social rank, raising
the possibility that social rather
than reproductive status causes
differential ageing rates.
However, in captive Cryptomys
anselli colonies there is no
competition for mates and barely
any for food. As a consequence,
aggression levels are very low,
and sociopositive behaviours
such as allogrooming or
huddling, which are shared
among all group members,
prevail. It is, therefore, unlikely
that non-breeders die younger
because they suffer from social
stress. In support of this
assumption, survival probability
did not differ between dominant
(i.e., early-born) and subdominant
(late-born) non-breeders (Figure
2B). We thus conclude that social
rank does not affect the pace of
ageing in this species.
Rate of living can also
influence life expectancy. We,Figure 1. Survival curves of breeding and non-breeding Cryptomys anselli.
Crosses indicate censored observations. Mean survival in years ± SE, breeders:
females 8.3 ± 0.8 y, males 11.1 ± 1.4 y; non-breeders: females 4.3 ± 0.4 y, males
4.8 ± 0.5 y. The differences were significant between breeders and non-breeders in
both sexes (log rank test pairwise over strata, females: chi2 = 16.76, p < 0.0001;
males: chi2 = 17.84, p < 0.0001), but not between the genders in either reproductive
caste (female vs. male breeders: chi2 = 2.92, p > 0.10; female vs. male non-breeders:
chi2 = 0.08, p > 0.78).
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R118Figure 2. Caste-specific ageing rates are not caused by differences in intrinsic quality, social rank or life style.
(A) Growth rates within the first 20 weeks of age as an estimate for intrinsic quality. No difference was found between future breed-
ers (grey) and non-breeders (white) in both genders (Oneway ANOVA, females (n = 13 breeders/18 non-breeders): F = 0.001, p = 0.978;
males (n = 13/16): F = 1.389, p = 0.245), indicating that the pairing scheme was arbitrary. (B) Survival of non-breeders of both sexes
growing up in different social environments. ‘Dominant siblings’: only lower ranking siblings present at the time of maturation; ‘sub-
dominant siblings’: at least one higher ranking sibling present at the time of maturation (see Supplemental Data). Survival probabili-
ties did not differ between both groups (log rank test, chi2 = 0.245, p = 0.621). The pattern did not change when the criteria for group
assignment (i.e., the number of higher ranking siblings allowed in each group) were modified, or when sexes were analyzed separately
(not shown). (C) Activity patterns in captive Cryptomys anselli-colonies. 1: female breeders (n = 12); 2: male breeders (n = 12); 3: female
non-breeders (n = 19); 4: male non-breeders (n = 16). ‘Work’ summarizes energy demanding activities like moving, running, carrying
pups, carrying food, and digging. No significant differences for any of the behaviours were observed between the groups (Oneway
ANOVA, work: F = 1.733, p = 0.171; rest/sleep: F = 0.522, p = 0.669; feed: F = 1.518, p = 0.220).
Ti
m
e 
bu
dg
et
s 
(%
)
Feed
Rest + sleep
Work
Age (years)
Pr
op
or
tio
n 
su
rv
iv
in
g
Dominant siblings (n = 16)
Subdominant siblings (n = 34)
MalesFemales
Ju
ve
n
ile
 g
ro
w
th
 ra
te
 (g
/w
e
e
k)
3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4 0.0
0.2
0.4
0.6
0.8
1.0
0 1 2 3 4 5 6 7 8 9 10 4321
100
80
60
40
20
0
Current Biology
A B Ctherefore, quantified daily activity
budgets and found no difference
between breeders and non-
breeders with regard to the time
spent resting, feeding, or working
(Figure 2C).
Costs of reproduction can be
masked by various factors, and
positive correlations between
individual fertility and longevity
have been found in other studies
[7–9]. Such results have been
interpreted as resulting from
either variability in individual
quality within the study
population [7], social stress
suffered by subordinate
individuals [8], or a more
exhaustive life style of non-
breeding individuals [9]. In our
study, these possibilities can be
ruled out, as social rank does not
affect life expectancy in Ansell’s
mole-rats, and breeders do not
differ from non-breeders in
intrinsic quality or life style
besides breeding, yet live
approximately twice as long. We
conclude, therefore, that sexual
activity per se enhances lifespan
in this species. This is, to our
knowledge, the first time that asurvival benefit of reproduction
could be shown in a vertebrate.
Our results have important
implications for understanding
the evolution of life histories and
ageing. Furthermore, being a
long-lived mammal with a
bimodal ageing pattern that can
be easily induced experimentally,
Cryptomys anselli could become
a valuable new model organism
for studying the proximate
mechanisms of ageing.
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